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(54) A smart card connector 

(57) A smart card connector, in particular a SIM- 
card connector has a top portion supporting contact ele- 
ments (30) and a bottom portion supporting contact ele- 
ments (31) disposed in a spaced relationship to the top 
portion, said top portion (12) and said bottom portion 
(13) form a card slot (14) In which two smart cards, in 
particular SIM-cards can be inserted In such a manner 



that one card (27) faces with Its card contacts (29) 
towards the contact portions of the contact elements 
(30) of the top portion whereas the other SIM-card (28) 
faces with Its card contacts (290) towards the contact 
portions of the contact elements (31) of the bottom por- 
tion. 
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Description 
Technical Reld 

[0001 ] Tliis invention relates generally to a connec- 5 
tor and, more particularly to a connector for a smart 
card, in particular for a SIM-card. More specifically the 
present invention is related to a connector for two smart 
cards, in particular SIM-cards disposed one above the 
other. The smart card, in particular the SIM-card is io 
occasionally referred to below as a "card". 

Background Art 

[0002] Connectors which allow to contact several is 
SIM-cards are known. 

[0003] Known connectors waste a lot of space both 
regarding the height as well the width and the length of 
the connector because several connectors each for a 
single caid are placed adjacent to one another The 20 
present invention provides a connector, in particular for 
the use with two SIM-cards wherein particularly the lon- 
gitudinal and transversal dimension of the connector Is 
minimized. 

[0004] Attention is drawn to EP 0 845 750 A2, EP 0 2S 
845 837 A2, and DE 29 808 948 U1. 
[0005] Accordingly, the present invention is directed 
to overcoming one or nrwre of the problems as set forth 
above. 

30 

Disclosure of the invention 

[0006] In one aspect of the present invention a con- 
nector is provided which has a top portion and disposed 
in a spaced relationship tiiereto a bottom portion for 35 
forming a card insertion pocket or slot In such a way that 
it is particularly adapted for receiving two cards. The top 
portion and the bottom portion may be formed as one 
piece. In particular the top portion and the bottom por- 
tion may each form a single connector for each one card 40 
and may be placed on top of each other. In this case, 
the two single connectors may be glued togetiier or 
fixed to each other by a snap-in connection. 
[0007] In a second aspect of tiie present invention a 
connector is provided which has a housing which forms 4S 
a card slot, A first group of contact springs in a first por- 
tion of the housing has contact portions which project 
into the card slot. A second portion of the housing has a 
second group of contact springs which project with their 
contact portions into the card slot in a direction opposite so 
to tiie direction in which the contact portions of the first 
group of contact springs project into the card slot. The 
contact portions of the first group of contact springs are 
displaced in relation to the contact portions of the con- 
tact springs of the second group such that smart cards, ss 
in particular SIM-cards which have the same arrange- 
ment or pattern of card contacts are adapted to mate or 
contact with the respective contact portions of the first 



and second group of contacts supported by the housing 
when the cards are inserted rotated witii respect to 
each other by 180* about a transverse axis. 
[0008] The above and furtiier advantages, objects 
and details of the invention will become apparent from 
the description of preferred embodiments with reference 
to the accompanying drawing. 

Brief Descri ption of the Drawing s 

[0009] 

Fig. 1 is a schematic cross sectional view of an 
embodiment of a connector in accordance 
with the invention along line 1-1 in Fig. 2; 

Fig. 2 is a schematic cross sectional view along line 
2-2 of Fig. 1; 

Fig. 3 is a top view of two SIM-cards (shown on top 
of each other) which may be inserted into the 
connector of the invention; 

Fig. 4 is a top plan view onto one side, i.e. the top 
side or upper surface of one pocket of a car- 
rier which forms two pockets (see Fig. 2) for 
receiving each one SIM-card on a somewhat 
reduced scale. 

Descriptio n of the Preferred Embodiment 

[00101 Referring to Fig. 1 and 2 a SIM-card connec- 
tor 10 Is illustrated. In general, however, the present 
invention is also applicable to a smart card connector 
(also called a chip card connector). The dimensions or 
sizes of smart card connectors are not so critical as they 
are for a SIM-card connector. The SIM-card connector 
of the present invention requires little space on a circuit 
board or printed circuit board (RGB). 
[0011] The SIM-card connector 10 comprises a 
contact support 11 and a carrier 15. The contact sup- 
port 1 1 may be also referred to as a housing. The con- 
tact support 11 consists of a first or top portion 12 
supporting contact elements or contact springs 30 and 
a second or bottom portion 13 supporting contact 
springs 31 . As Illustrated in Fig. 2 tiie top portion 12 and 
tiie bottom portion 13 may be formed as one piece and 
preferably they are made from plastic material. The top 
portion 12 and the bottom portion 13, however, may be 
separate parts formed separately from plastic material 
and may be connected such as by a snap-in connection 
of the top portion 12 and tiie bottom portion 13 to form 
the contact support 1 1. As illustrated, the top potion 12 
and the bottom portion 13 are positioned in a spaced 
relationship from each otiier so as to form a card pocket 
or card slot 14. The respective contact springs 30, 31 
project witii their contacting ends or contact cusps Into 
tiie card slot 14 when no SIM-card(s) 27, 28 is (are) 
Inserted. 

[0012] Fig. 3 shows both SIM-cards 27. 28 In a 
position in which they may be located in the card slot 1 4. 
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The SIM-card 27 (also referred to as card 27) faces with 
it's card contact pads or card contacts 29 towards the 
contacting ends of the contact springs 30. The SIM-card 
28 (also referred to as card 28) faces with it's card con- 
tacts 290 towards the contacting ends of the contact 
springs 31 . The respective cards 27, 28 each have a 
polarization chamfer 270, 280 to insure their correct ori- 
entation in the contact support 1 1 . 
[0013] In accordance with the invention the cards 
27, 28 are preferably inserted into the card slot 14 by 
means of the carrier 15 which preferably has the form of 
a drawer. 

[001 4] The canier 1 5 is Illustrated in Fig. 1 . 2, and 4 
and it can be seen that the cross section of the can-ier 
15 is asymmetric. This insures that the carrier 15 is 
inserted In a correct sideways orientation Into the con- 
tact support 11. Preferably each of the cards 27. 28 is 
Inserted with its transverse or long side into the carrier 
15 as will be eicplained in more detail below. 
[001 5] As may be seen in Fig. 1 , the drawer or car- 
rier 15 comprises on both sides, i.e. top and bottom 
sides a card pocket 17 and 18, respectively, into which 
the cards 27. 28 may be inserted with their long sides or 
in a transverse orientation, as mentioned above and 
shown in Fig. 4 by arrow 100. 

[0016] Fig. 4 shows a top view of the carrier 15 and 
also shows the card pocket 1 7 which is the upper or top 
card pocket 1 7 In Fig. 1 . Each of the card pockets 17,18 
forms a respective supporting surface 19, 20 for tiie 
associated cards 27 and 28. As shown for the (top) card 
pocket 17, the carrier 15 (which is preferably made from 
plastic material) has formed thereon Inwardly projecting 
projections 40 and edge projections 41 .The projections 
40, 41 are disposed in a spaced relationship to the sup- 
porting surface 20 so that e.g. the card 27 may be 
inserted In-between the supporting surface 20 and the 
lower or bottom surfaces of tiie projections 40, 41 
(shown In Fig. 4) until the card 27 abuts at an abutment 
or stop surface 44 of the card pocket 1 7. Lateral guiding 
is achieved by oppositely located abutment or gukle 
surfaces 21, 22. Respective guide surfaces 23, 24 (see 
Fig. 1) are also provided on the card pocket 18. 
[0017] The already mentioned asymmetric form of 
the easier 15 is also well depicted in Fig. 2 and 4. The 
guidance for the carrier 15 is on the one hand, conven- 
iently achieved by a plate or panel portion 90 which 
forms the supporting surfaces 19, 20. In particular, tiie 
guidance is achieved by a front (in Fig. 4) section 91 of 
the panel portion 90. On the other hand the guidance of 
the carrier 15 is effected by a broadening or broad por- 
tion 92 of the panel portion 90 which is guided In a guid- 
ing recess 96 of the connector 10, I.e. the contact 
support 11. The front section 91 (see also Fig, 2) is 
received In an accordingly sized guiding recess 95 of 
the contact support 1 1 . 

[0018] Preferably, under or below one of the edge 
projections 41 an Inclined surface or chamfer 43 is 
formed serving as a stop for tiie chamfer 270 of card 27 



ttius Insuring the correct orientation of tiie card 27. 
[001 9] As shown in Rg. 1 , the contact springs 30 in 
tiie top portion 12 are connected by means of connec- 
tion arms 35 to contact terminals 33. Said contact termi- 

5 nals 33 are located at the same level as contact 
terminals 34 of the contact springs 31 of the bottom por- 
tion 13. The contact terminals 33 and 34 are preferably 
so-called SMT terminals for tiie connection with, for 
example, a printed circuit board. 

10 [0020] It is furtiier to be noted tiiat the card pocket 
18 in tiie carrier 15 is formed In an analogue manner to 
tiie card pocket 17. The card(s) 27, 28 Is (are) Inserted 
(as already mentioned) Into tiie earner 15, I.e. into tiie 
card pockets 17, 18 in the direction of arrow 100 in Fig. 

15 4. The carrier 15 itself is - compare Fig. 1 - inserted into 
the card slot 1 4 in the direction of arrow 101, 
[0021] Witii tiie design in accordance with tiie 
invention a reduced height compared to the height of 
two stacked connectors Is achieved since the support- 

20 Ing structure needs to be provided only once. 

[0022] In addition, when more tiian two SIM-cards 
are to be used, it is contemplated tiiat multiple SlM-con- 
nectors 1 0 are disposed or stacked one above tiie otiier, 
whereby the SIM-connectors 1 0 may be connected witii 

25 each other e.g. by a snap-in connection. It is understood 
tiiat the connection arms 35 of such stacked connectors 
1 0 have to extent down to tiie level of the printed circuit 
board. 

[0023] According to its broadest aspect tiie inven- 
30 tion relates to a SIM-card connector having a first por- 
tion (12) which supports contact elements (30) and a 
second portion (13) which supports contact elements 
(31) In a spaced relationship to the first portion, saki first 
portion (1 2) and said second portion ( 1 3) forming a card 
35 slot (1 4) into which two SIM-cards may be Inserted. 
[0024] It should be noted tiiat the objects and 
advantages of tiie invention may be attained by means 
of any compatible conibination(s) particularly pointed 
out in the items of the following summary of tiie inven- 
40 tion. 

SUMMARY OF THE INVENTION 

[0025] 

45 

1 . A SIM-card connector having a first or top portion 

(12) which supports contact elements (30) and a 
second or bottom portion (13) which supports con- 
tact elements (31) disposed in a spaced relation- 

50 Ship to the top portion, 

sakl top portion (12) and said bottom portion 

(13) forming a card slot (14) Into which two SIM- 
cards may be inserted In such a manner ttiat one 
SIM-card (27) faces with its card contacts (29) 

55 towards the contact portions of tiie contact ele- 
ments (30) of tiie top portion (12) whereas tiie other 
SIM-card (28) faces with Its card contacts (290) 
towards tiie contact portions of tiie contact ele- 
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merits (31) of the bottom portion. 

2. SIM-cand connector wherein the cards (27, 28) 
are inserted into the card slot (14) by means of a 
card carrier (15). s 

3. SIM-card connector wherein the cards are 
inserted into the card slot without a card carrier. 

4. SllVI-card connector wherein the card carrier (15) io 
has the shape of a drawer (15) forming on both of 

its sides a respective card pocket (1 7, 18). 

5. SIM-card connector wherein each of said card 
pockets (17, 18) is provided with a chamfer (43) is 
which serves as a stop for respective card chamfers 
(270. 280) formed by said cards (27, 28). 

6. SIM-card connector wherein each card pocket 

(1 7, 1 8) comprises a supporting surface (20) for the 20 
card to be inserted and lateral card guide means 
formed by projections (40, 41). 

7. SIM-card connector wherein the card pockets 

(1 7. 18) receive the cards (27, 28) with their long or 25 
transverse sides first and the guiding is achieved at 
the respective short sides of the cards (27, 28). 

8. SIM-card connector wherein the carrier (15) 
comprises an asymmetric guide means (91. 92) to so 
insure its insertion into the connector in the right 
orientation. 

9. A SIM-card connector having a housing which 
forms a card slot (1 4), as 

a first group of contact springs in a first portion 
(1 2) of the housing (11) having contact porttons 
which project into the card slot, 
a second portion (13) of the housing having a 40 
second group of contact springs (31) which 
project with their contact portions into the card 
slot (14) in a direction opposite to the direction 
in which the contact portions of the first group 
of contact spring (30) project into the card 45 
slot, 

said contact portions of the first group of con- 
tact springs (30) are displaced in relation to the 
contact portions of the contact springs (31) of 
the second group such that SIM-cards (27, 28) so 
having the same arrangement or pattern of 
card contacts are adapted to mate or contact 
with the respective contact portions when the 
cards are inserted rotated with respect to each 
otfier by 1 80° about the transverse axis. ss 

10. SIM-card connector wherein the cards (27, 28) 
are inserted into the card slot (14) by means of a 



cardcanrier (15). 

11. SIM-card connector wherein the cards are 
inserted into the card slot without a card carrier. 

12. SIM-card connector wherein the card cannier 
(15) has the shape of a drawer (15) forming on both 
of its sides a respective card pocket (1 7. 18). 

13. SIM-card connector wherein each of said card 
pockets (17. 18) is provided with a chamfer (43) 
which serves as a stop for respective card chamfers 
(270. 280) formed by said cards (27, 28). 

14. SIM-card connector wherein each card pocket 
(17. 18) comprises a supporting surface (20) for the 
card to be inserted and lateral card guide means 
formed by projections (40, 41). 

15. SIM-card connector wherein the card pockets 
(17, 18) receive the cards (27, 28) with their long or 
transverse sides first and the guiding is achieved at 
the respective short sides of the cards (27, 28). 

16. SIM-card connector wherein the carrier (15) 
comprises an asymmetric guide means (91 . 92) to 
insure its insertion into the connector in the right 
orientation. 

18. A smart card connector having a first or top por- 
tion (12) which supports contact elements (30) and 
a second or bottom portion (13) which supports 
contact elements (31) disposed in a spaced rela- 
tionship to the top portion, 

said top portion (1 2) and said bottom portion 
(13) forming a card slot (14) into which two smart 
cards may be inserted in such a manner that one 
smart card (27) faces with its card contacts (29) 
towards the contact portions of the contact ele- 
ments (30) of the top portion (12) whereas the other 
smart card (28) faces witii its card contacts (290) 
towards tiie contact portions of the contact ele- 
ments (31) of the bottom portion. 

19. Smart card connector wherein the snfiart cards 
(27, 28) are inserted into the card slot (14) by 
means of a card carrier (15). 

20. Smart card connector wherein the smart cards 
are inserted Into the card slot witiiout a card carrier. 

21. Smart card connector wherein the card carrier 
(1 5) has the shape of a drawer (15) forming on both 
of its sides a respective card pocket (1 7, 18). 

22. Smart card connector wherein each of said card 
pockets (17, 18) is provided witii a chamfer (43) 
wNch serves as a stop for respective card chamfers 
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(270, 280) formed by said smart cards (27, 28). 

23. Smart card connector wherein each card pocket 
(17, 18) comprises a supporting surface (20) for the 
smart card to be inserted and lateral card guide s 
means formed by projections (40, 41). 

24. Smart card connector wherein the card pockets 
(17, 18) receive the cards (27, 28) with their long or 
transverse sides first and the guiding is achieved at io 
the respective short sides of the smart cards (27, 
28). 

25. Smart card connector wherein the carrier (15) 
comprises an asymmetric guide means (91 , 92) to is 
insure its insertion into the connector in the right 
orientation. 

Claims 

20 

1. A SIM-card connector having a first or top portion 

(12) which supports contact elements (30) and a 
second or bottom portion (13) which supports con- 
tact elements (31) disposed in a spaced relation- 
ship to the top portion, 2S 

said top portion (12) and said bottom portion 

(13) forming a card slot (14) into which two SIM- 
cards may be inserted In such a manner that one 
SIM-card (27) faces with its card contacts (29) 
towards the contact portions of the contact ele- so 
ments (30) of the top portion (1 2) whereas the other 
SIM-card (28) faces witii its card contacts (290) 
towards the contact portions of the contact ele- 
ments (31) of the bottom portion. 

35 

2. SIM-card connector as set forth in claim 1 . wherein 
the cards (27. 28) are inserted into the card slot 

(14) by means of a card carrier (15). 

3. SIM-card connector as set forth in claim 1 , wherein 40 
the cards are inserted into the card slot without a 

card carrier, 

4. SIM-card connector as set forth in claim 2, wherein 

the card carrier (15) has tiie shape of a drawer (15) 4s 
forming on both of Its sides a respective card pocket 

(17,18). 

5. SIM-card connector as set fortii in any of the pre- 
ceding claims wherein each of said card pockets so 
(17, 18) Is provided with a chamfer (43) which 
serves as a stop for respective card canrrfers (270. 
280) formed by said cards (27, 28), 

and/or wherein preferably each card pocket 
(17, 1 8) comprises a supporting surface (20) for tiie ss 
card to be inserted and lateral card guide means 
formed by projections (40, 41), 

and/or wherein preferably tiie card pod^s 



(17, 18) receive the cards (27, 28) with their long or 
transverse sides first and the guiding is achieved at 
the respective short sides of the cards (27. 28). 

and/or wherein preferably tiie carrier (15) 
comprises an asymmetric guide means (91 . 92) to 
insure its Ins^tion Into tiie connector in the right 
orientation. 

6. A SIM-card connector having a housing which 
forms a card slot (14), 

a first group of contact springs in a first portion 
(12) of the housing (1 1) having contact portions 
which project into the card slot, 
a second portion (13) of the housing having a 
second group of contact springs (31) which 
project witii tiielr contact portions into the card 
slot (14) in a direction opposite to the direction 
in which the contact portions of the first group 
of contact springs (30) project into tiie card 
slot, 

said contact portions of tiie first group of con- 
tact springs (30) are displaced In relation to the 
contact portions of the contact springs (31) of 
the second group such that SIM-cards (27. 28) 
having the same arrangement or pattern of 
card contacts are adapted to mate or contact 
with tiie respective contact portions when the 
cards are inserted rotated with respect to each 
other by 180"* about the transverse axis. 

7. SIM-card connector as set forth in any of the pre- 
ceding claims wherein tiie cards (27. 28) are 
inserted Into the card slot (14) by means of' a card 
carrier (15), 

and/or wherein preferably the cards are 
Inserted into tiie card slot witiiout a card carrier, 

and/or wherein preferatrfy the card carrier 
(15) has the shape of a drawer (1 5) forming on both 
of its sides a respective card pocket (17, 18), 

and/or wherein preferatjiy each of said card 
pockets (17, 18) is provided witti a chamfer (43) 
which serves as a stop for respective card chamfers 
(270, 280) formed by said cards (27, 28). 

and/or wherein preferably each card pocket 
(17. 18) comprises a supporting surface (20) for tfie 
card to be Inserted and lateral card guide means 
formed by projections (40, 41), 

and/or wherein preferably the card pockets 
(1 7. 18) receive the cards (27. 28) witii their long or 
transverse sides first and the guiding is achieved at 
tiie respective short sides of the cards (27. 28). 

and/or wherein preferably tiie carrier (15) 
comprises an asymmetric guide means (91. 92) to 
Insure its Insertion into the connector In the right 
orientation. 

8. A smart card connector having a first or top portion 
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(12) which supports contact elements (30) and a 
second or bottom portion (13) which supports con- 
tact elements (31) disposed in a spaced relation- 
ship to the top portion, 

said top portion (1 2) and said bottom portion 5 

(13) forming a card slot (14) into which two smart 
cards may be inserted in such a manner that one 
smart card (27) faces with its card contacts (29) 
towards the contact portions of the contact ele- 
ments (30) of the top portion (1 2) whereas the other jo 
smart card (28) faces wrth its card contacts (290) 
towards the contact portions of the contact ele- 
ments (31) of the kKrtlom portion. 

9. Smart card connector as set forth in any of the pre- is 
ceding claims wherein the smart cards (27, 28) are 
inserted Into the card slot (14) by means of a card 
canrier (15), 

and/or wherein preferably the smart cards 
are inserted into the card slot without a card carrier, 20 

and/or wherein preferably the card carrier 
(15) has the shape of a drawer (1 5) forming on both 
of its sides a respective card pocket (17. 18). 

and/or wherein preferably each of said card 
pockets (17, 18) is provided with a chamfer (43) 25 
which serves as a stop for respective card chamfers 
(270. 280) formed by said smart cards (27, 28), 

and/or wherein preferably each card pocket 
(17, 18) comprises a supporting surface (20) for the 
smart card to be inserted and lateral card guide 30 
means formed by projections (40, 41), 

and/or wherein preferably the card pockets 
(17. 18) receive the cards (27, 28) with their long or 
transverse sides first and the guiding Is achieved at 
the respective short sides of the smart cards (27, 35 
28). 

and/or wherein preferably the earner (15) 
comprises an asymmetric guide means (91. 92) to 
insure its insertion into the connector in the right 
orientation. 40 

10. A SlM-card connector having a first portion (12) 
which supports contact elements (30) and a second 
portion (13) which supports contact elements (31) 
disposed in a spaced relationship to the first por- 45 
tlon, 

said first portion (12) and said second por- 
tion (13) forming a card slot (14) into which two 
SIM-cards may be inserted. 
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